Effects of selective neuronal nitric oxide synthase inhibition on sleep and wakefulness in the rat.
The role played by the unconventional messenger Nitric Oxide (NO) upon the sleep-wake cycle remains controversial. Evidence suggests a positive role of NO on Slow Wave Sleep (SWS) and Paradoxical Sleep (PS) regulation, favoring sleep. However, other studies have found a role of NO upon wakefulness and alertness, inhibiting sleep. Divergences have been explained in part because of the use of different inhibitors of nitric oxide synthases (NOS). The aim of this study is to analyse the effects of a highly selective neuronal NOS inhibitor (3-Bromo7-Nitroindazole) on sleep-wake states in rats. Male Wistar rats were stereotaxically prepared for polysomnography. 3-Bromo-7-Nitroindazole (10, 20, 40 mg/kg, i.p.) dissolved in DMSO 10% filled with saline, or vehicle (DMSO 10% in saline) was administered at the beginning of the light period. Three hours of polygraphic recordings were evaluated for stages of vigilance. Results show dose-dependent effects of 3-Bromo7-Nitroindazole upon sleep: 10 mg/kg decreases duration and number of episodes of deep SWS, increasing duration of light SWS. 20 mg/kg decreased duration of light and deep SWS, while active and quiet wake increased. Deep SWS and PS latency increased. Number of episodes of PS decreased, as well as number of cycles of sleep and time spent asleep. 40 mg/kg reduced duration of deep SWS and increased mean episode duration of light SWS. Therefore, sleep states are affected by selective inhibition of nNOS, reducing in all cases deep SWS. These results support the hypothesis that nitric oxide, produced by nNOS, is involved in sleep processes, favoring sleep.